| INTRODUCTION
Emergency medical service (EMS) providers are subject to workplace violence, including sexual harassment and abuse. [1] [2] [3] [4] [5] [6] [7] Sexual harassment is defined as "unwanted sex-related behavior at work that is perceived by the recipient as offensive, exceeding the individual's coping resources or threatens their well-being." 8 In a study of 260 paramedics, 38% of women and 10% of men experienced sexual harassment in the preceding 12 months. 9 Similarly, among 1676 paramedics, 32% of women were exposed to sexual harassment, whereas 6% of men were exposed to sexual harassment. 10 Thus, sexual harassment represents a significant problem among EMS providers.
A growing body of evidence indicates that sexual harassment is associated with poor mental health status. [11] [12] [13] [14] [15] For example, experience of sexual harassment among female veterans is associated with increased anxiety or depression risk. 16 Also, a cohort study of men in the U.S. military service reported that those who experienced sexual harassment are 60% more likely to have poorer mental health than those who did not experience sexual harassment. 17 However, the effects of sexual harassment on health may differ for men and women. Messing et al emphasize the importance of separately analyzing women and men when investigating the association between exposure and outcome in occupational research. 18 Even if both groups are exposed to the same sexual harassment, gender differences may exist in perceptions, frequency, and severity. [19] [20] [21] For example, a study of a male-dominated organization reported that women are more likely to experience sexual harassment and to experience all forms of harassment more frequently. 19 Also, women in male-dominated organization might have fewer resources for coping with sexual harassment than men.
Thus, the impacts of sexual harassment on mental health may be different in terms of coping strategies. 22 It is controversial whether there are gender differences in the association between sexual harassment and depression. Some studies have shown that there are gender differences in the impact of sexual harassment on depression, 23, 24 while others report that there are no gender differences. 25, 26 Furthermore, no previous research has reported the prevalence of sexual harassment, and examined the association between sexual harassment and depressive symptoms in South Korea.
To fill these knowledge gaps, our research sought to address the 
| Measures

| Sexual harassment
Sexual harassment was measured by the question, "During the past 12 months, have you ever experienced sexual harassment on duty by civil citizens?" Respondents could answer "yes" or "no."
| Depressive symptoms
The 11-item version of the Centers for Epidemiologic Studies Depression Scale (CES-D) was used to measure depressive symptoms over the past week. 27 Respondents could answer from 0 (rarely or none of the time) to 3 (most or all of the time) for each question, and the summed score ranged from 0 to 33. A cut-off score of 9 or higher was used to define depressive symptoms. It is considered equivalent to a cut-off score of 16 on the CES-D 20 (16 × 33/60 = 8.8). 28 Based on this score, EMS providers were classified into two groups: "yes" (≥9) and "no" (<9). CES-D has been validated previously in South Korea. 29 
| Covariates
Socio-demographic covariates were age and marital status. Age was divided into four groups: 20-29, 30-39, 40-49, and ≥50 years old.
Marital status was classified into three groups: never married, currently married, and previously married.
We included three work-related covariates that could potentially be associated with sexual harassment: service area, shift work, and tenure. Service area was divided into four groups: Seoul, metropolitan cities, provinces, and others. Shift work was assessed by frequency of the participants work schedule and categorized into two groups: day worker, shift worker. Tenure was classified into five groups: 1-4, 5-9, 10-14, 15-19, and ≥20 years.
| Analysis
Chi-square test were used to compare the prevalence of sexual harassment and depressive symptoms across covariates in the study population.
Due to the high prevalence of depressive symptoms, it was difficult to interpret odds ratios as risk ratios. 30 Therefore, Poisson regression with robust error variance was applied to examine the associations between sexual harassment and depressive symptoms after controlling for potential confounders (age, marital status, service area, shift work, tenure). 31 All covariates were included as categorical variables. Prevalence ratios (PR) with 95% confidence intervals (CI)
were used to express the associations.
Furthermore, to investigate gender differences in impact of sexual harassment on depressive symptoms, we assessed effect modification by gender on both additive and multiplicative scales. The measurement of interaction on an additive scale is relative excess risk due to interaction (RERI) defined as PR 11 − PR 10 − PR 01 + 1. 32 For multiplicative interaction, we calculated the ratio of prevalence ratio (ratio of PR)
within the strata of gender. RERI and ratio of PR with 95% CI was used to express interactions. All statistical analyses were performed with STATA/SE version 13.1 (Stata Corp., College Station, TX).
| RESULTS
The prevalence of sexual harassment in the preceding year was 28.1%
for female (71 participants) and 5.6% for male (61 participants) EMS providers ( Table 1) . Sexual harassment was more common among 30-39 years old workers, shift workers, and workers with 1-14 tenure years though without statistical significance. Prevalence of depressive symptoms was higher among women, older workers, previously married workers, workers in Seoul, and workers with longer job tenure.
EMS providers who had experienced sexual harassment over the preceding year reported higher prevalence of current depressive symptoms ( Table 2) . After controlling for potential covariates, the association between sexual harassment and depressive symptoms was significant in both women (PR: 2.97, 95% CI: 1.99, 4.44) and men (PR:
2.01, 95% CI: 1.41, 2.86).
Tests of additive and multiplicative interactions supported that impact of sexual harassment on depressive symptoms was higher in women than men (Supplementary Table S1 ), but were not significant for both scales (RERI: 0.86, 95% CI: −0.14, 1.87; ratio of PR: 1.44, 95%
CI: 0.86, 2.43).
| DISCUSSION
This study sought to assess the prevalence of sexual harassment among EMS providers in South Korea and to examine its association with depressive symptoms stratified by gender. During the preceding 12 months, approximately 28% of women and 6% of men reported sexual harassment. After adjusting for confounders including shift work, we found a statistically significant association between sexual harassment and recent depressive symptoms in both men and women.
This finding is consistent with previous studies. 11, 15 For example, a cohort study reported that those who are exposed to sexual harassment are more likely to have psychological distress after controlling for baseline distress. 33 There is a slightly statistically significant gender difference in the effect size of association between sexual harassment and depressive symptoms (Supplementary Table S1 Table S2 ). This suggests that firefighter organizations are not effectively responding to sexual harassment victims.
EMS providers who are exposed to workplace violence, such as sexual harassment and physical violence, may fail to provide appropriate treatment for patients. A study of emergency department workers found that 25% of respondents exposed to violence described impaired job performance for the rest of the shift, and 24% reported impaired performance for the rest of the week. 34 The safety of EMS providers should be considered not only for their own health, but also for the health and safety of the patients.
This study has several limitations. First, the possibility of reverse causation remains due to the cross-sectional design of the study. For example, EMS providers with depressive symptoms may be more likely to experience or report sexual harassment. Second, a single item was used to measure sexual harassment and we could not assess the frequency and various type (eg, physical and non-physical acts) of sexual harassment. Also, we restricted the analysis to the sexual harassment perpetrated by citizens. Therefore, more comprehensive questionnaires that include frequency, various type, and other perpetrators such as colleagues and supervisors should be used in future studies.
Third, although this study has been attended by the largest number of participants related to EMS providers in South Korea, only 21% of EMS providers were included in the study. Because random sampling was not conducted, representation of the data should be considered when interpreting our results on the prevalence of sexual harassment and depressive symptoms. Fourth, there could be a potential information bias in measuring experience of sexual harassment. Because sexual harassment is a sensitive and personal experience, it is possible that EMS providers did not report their experience in the survey.
In spite of these limitations, this study demonstrates a high prevalence of sexual harassment among Korean EMS providers and its possible relation to depressive symptoms.
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